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ABSTRACT . . / / 

"^This paper presents the results of a study that 
tabulated statistics concerning Indiada science teachers vho had 
participated in NSF-sponsored educational programs. The study yielded 
25 major conclusionsr including the following: science teachers who 
-had attended NSF-sponsor:ed teacher education prcgra'^ns prior to the 
spring* of 1973 tended to *be older^ more experienced , had longer 
tenures in their major teaching assignment, and ha3 taken more' ^ 
science, mathematics, and specific methods courses than t^Jieir 
non-participating colleagues. (MH) , 
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of Science in Indiana Schools ^ 

» By Jerry M. Colglazier 

Science Consultant, Indiana Departirent of Public Instruction 
' ' . • ' ' . ** 

Introduction 

. During the '1972-73 school year a study was ur^ertaken. (under the code naine: 
Project FUTEPS) to assess the teacher , education needs* bf teachers of science in 
Indiana classrooms. This study was conducted under the dirQctioh of a steering 
conmittee which included representatives from each of the five major state 
supported campuses and the Indiana Department of Public Instruction, - 

Questionnaires were distributed, through^ school principals to all Indiana 
public school teachers reported to the . Department of Public Instruction' as having 
a 'science' teaching assignmeht. (Seven per cent of the elementary teachers were 
also surveyed but this sanple is not treated in this report) 3,535 questionnaires 
were distributed using Indiana Department of Public Instruction nailing labels for / 
reported science teachers, 2,545 (72.0%) forms were returned. The preparation of 
the questionnaire^ the pix>cessing of the returned forms, and the initial treat- 
ments of the data ancJ some initially outstanding results were discussed in "Project ' 
FLTTEPS - A' Status Survey of - Science Teaching "in Indiana," Proceedings of the Indiana 
Acadeny of Science for 1973 Vol. 83, 1974, pp. 424-428. 

^ N • . — ' : 

■a , 

, ■ Methods . ' 

In arriving at one^ statistic given in that report, it was necessary to ' 
combine the responses ,to five original items. Tb determine the number of teachers 



who .indicated tiiey had participated in any ^^ational Science Foundation (NSF) 
sponsiqrod program/'all positive responses to five items" dealing with Sunmer • 
Institutes^ .Academic YQar Institutes, Inservice Institutes, Research Participa- 
tion, and other NSF sponsored programs were computer combined to create a new il^em 
for analysis. T^e conputer was programed; to, eliminate any duplications caused /f^^ 
by a teacher having taken part in more than one type of NSF program. By tljis 
treatment, the data revealed that, through the spring of 197^, only 45% of 
Indiana science teachers reported any participation^ in NSF sponsored teacher 
education pr;pgrams . ' ' 

Although several ajiditional data treatments were anticipated during 1973 
& 1974, none of these were undertaken after the Research Programer assigne^i to 
the FOTEPS file l^eft the Ball State Conputer Center, HoweVer, when it became 
appalrent in I^rch 19T6 that the data contained in the file might provide iirpDrtaht 
'support to eff^jtTts to reactivate federal sponsorship of teacher education prc:)grams 
ixi science, tlie file was reactivated. On "April 2, 1976, a cross tabulation 
was acccttT^ilished using the cor^^ssed NSF item described about to' cross tabulate 
all^priginal questionnaire ' ^tems^ The cross tabulation was preformed using the 
Statistical Package for the Social Sciences (SPSS) as in the initial study. * 



4 . Results 

- . ^• - . ' / — ~ ? . 

With little additional data treatment, the following observations can be made: 

1. Although the rn^ian age of all science teachers responding in the spring 
of 1973 was 31.5, the median age of non-NSF participants was '28.2 while 
that of NSF participants was 36.3/ . i 

^ ' • ■ . ■ ' \ 

2. 68.8% of the NSF participants were assigned to :Schools which include in 
€1^, their structure grades 10^- 12 \^rt-lile only 5Q.9% of the* hon-NSF participant 

were assigned to these schools. . • 

3. 60.5% of the non-NSF participants were assigned to schools v^iich* include 
the junior high grades while only 42.2% of the NSF participants were 
assigned to these schools. ' . 

4. 59.5% of • the NSF participants had their major teaching assignment at the 
^ High\ School level while only 38. OV. of the non-p^ticipants h^d such an 

assicfnment.^ • . 

' V 3" • ' • 



28.9% of the 'NSF pcirticipants had thei^ major assignment at the Middle 
School-Junior High-level while 42.2*i of tlie non-participants had such 
an assignment. 

330 (35.8%) of 922 science teachers with their maj^or assignment at the 
middle school- junior high level had participate in NSF sponsorqd pro- 
grams, 679 (56.0^) of 1213 science -teachei:s with their major assignment 
at the high school had participated in these programs, and 95- (43.0?,) . 
of 221 teachers with combined Jr. -Sr. ''^High assignments had participated. 

198 (19.3%) of 869 Bachelor's Degree teachers have participated in NSF 
sponsored programs, 633 (50.3%) of 1258 of those having a Masters or less 
than 30 semes^r hours beyond it, 316 (82.6%) of ^385 with 30 or more semester 
hours be^ond/bhe Masters and 12 (75%) of 16 ^teachers holding a Doctdrs degree. 

The median 'yfears of teaching experience of all science teachers' is 7.3 years 
while it is 11.5 for NSF par4:icipans and 4.2 for noji-participants. 

The median number of years teaching their major subject assignment 4s 5.0 
for all teachers, 8.4 for NSF par'ticipants and ^2. 8 for non-participants. 

34.7% of the General Science teachers,- '50.3% gf the Physical Science teachers, 
48.5% of the Biology teachers, 55.4%* of 'the Chemistry teachers, 49.6% of 
Earth Scibnce teachers, and 69.1% of the Physics teachers have participated 
in NSF sponsored programs. 

The median number of Biology courses taken by all ^c^ience teachers was, 6.6, 
it was 8-f for NSF participants and 5.4 foi* non-participants. 51.1% of the 
NSF participants have taken '9 or more Biology course§ as compared with 9.3% 
for non-participants. ' ,^ . . ' 

The median . number of Chemistry cpurses is 2.4 for all science teachers, 3.6 
•for NSF participants and 1.7 for non-participants. ^1.4% of the, NSF partici- 
pants, have taken 9 or more Chemistry courses as qOT^§red with 9.3% for non-, 
participants.' ^ * 

Fo^ eart!h science courses, the median data are 0.91 for all science teachers, . 
1.15 for NSF'ers and 0.76 for non-NSF'ers. :For 9 on more courses: 9.8% for ' 
NSF'eirs vs '6.0% for non NSF'e^rs. I " • * - 

^ '1 ' ' ^ 

For physics courses, the median data are 0.82 for all, 11 51, for NSF'ers and , 
0.46' for non-NSF'ers; 9 or more courses: 1^.2% ,for NSF Vers vs 3.6% for 
non-NSF'^rs. . • ^ 

For mathematics courses, medians are 1.7 for all, 2.4 for NSF'ers and 1.3 for 
non-NSF'ers; .for 9 or more courses: 20.3% tp 8.6% in favor of NSF' ers. 

For science methpd courses at grade level of mjor assignment-, the medians 
are 0.77 for all, 1.11 for N^F'ers and 0.57 for non-particJipants. Only 11.7%. . 
of the NSF'ers have -not taken such a dourse while 22.9% of the non-NSF'ers 
have not. 53.3% qf the NSF'ers have had more than one such course v^iile only 
29.5% of the non-NSF'ers.^riave. 



17. fOnly in biology, physics, nvitJiGmatics and specific methods courses do 
ithe courses taken in the last ten years (prior to spring of 1973) 
' indicate a significant advantage for the NSF'ers but then only slightly. 

18. . Of the li41 science teachcurs who had participated in NSF sponsored 
programs, 19.21 of them reported they had attended one or more sumner 
institutes, 22.8?/ reported attendance of one or mDre AYI's 39.4% reported 
participation in one ^or more Inservice institutes, reported work 

' in the Research P£irtlcipation program, and 11.2% reported attendance/ to 
6ther NSF sponsored teacher education programs. 

19. Only 244 (9.6% of the responders) j^^e^rjted attendance of other funded 
programs. 139 (56.0% of these had also participated in NSF; programs 

• while only 105 (43.0%) had not taken part in an NSF program. 

■* «. • ■ 

20. Part4-cipation in NSF, programs did not appear to significantly affect ^ 
^ .the nun±)er of teachers* usii^g elementary or junior high science programs 

developed with NSF sponsorship. . ' 

21. Participation in NSF programs did seem 'to be a signii^icant factor in 
the use of high sch^ool science programs developed with NSF sponsorship. 

... (This condition was particulai^ly highlighted with regard to ECCP where 
/ only 2 of 14 who reported 'current or past usage or the materials indicated 

no NSF participation). Further data treatment is needed to determine 
* the exact inpact of NSF teacher education programs on usage of NSF 

* sponsored curriculum materials. . - • . 

22. Further analysis of the data is needed to determine if participation 
ifnflSF programs generally affected the teachers purposes 'and goals' 
for science instruction. (A^'quick scanning of the data seems to indi- 
cate that non NSF'ers may have been more in -tune with thfe purposes and 
goals commonly found in the 1972773 science education lij:erature than, 
were the NSF'ers) . * . 

23. Although the SPSS treatment of the data on practices used by teachers 
m fails to show and significantly valid differences between the NSF'ers 

hafi the* non-NSF'ers, it appeals that if the data was retabulated on^the 
basis of only one of the possible six responses, consistent significance ^ 
would emerge From a quick scan of the cross tabulation, it seems that for ^ 
all teaching practice surveyed, NSF participants ^res^hded much more 
frequently to the choice, "I use this practice* with confidence" than 
did non-participants. ^ ; . • . 

V- 24. Although the SPSS data treatment does not generally indicate significant 
differences in the desire for most of the services surveyed, a'^purusal 
of this total ^block of data seems to indicate that generally NSF 
participcints were less desirous of these services (partiicularly inservice 
programs) than non-particif^ants . ^ ' ^ / • 



25 k TVo services on which there was significant difference in terms desired 
assistance are: • ^ ^ 

a. 25.5% of the NSF'ers vs 18.9?. of the non-NSF's judged that it 'would 
be "exceptionally valucible'* to have, "Programs aimed at improving the 
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school aclnuni stxa tor's uiidorstandinq of new sclGnbo curriculum 
naterials and tochiiiquos". 

b.' 53.1% of tho non-participants vs 47.9% of the NSF'ers judged tivxt 
it would be either "cjuite valuable" or "exceptionally valuable^* 
to have, "Ready access to a persons knowledge in science education 
in the school district". ' ' ' 



y ' " Conclusions and Ccnments 

From the above results it is clear that science teachers v^o had attended 
NSF sponsored teachers education programs prior %o the spring of 1973 tended to 

•A ■ ' ' ' 

be older, more experienced, had longer tenure in- their major teac3Tftng assignment 
and had taken more science, mathematics and specif ic methods . courses than their 
non-participating colleagues. 

A higher percentage of high school science teachers havd attend^ NSF .^ 
sponsored teacher education programs than junior high science teachers. More 
Physacs teachers have had attended NSF sponsored programs than any other discipline 
group, .Chemistry teachers are the next post frequent attenders, al^ut half of 
the fiiology , Earth Science and Physical Science teachers have attended some NSF 
.sponsored" programs while only abopt one third of the General Science teachers Hpve. 

Only a few teachers have attended teacher educatioa programs sponsored by 
funding sources other than NSF. These attendees tend to be about equally divided 
among NSF. participants and non-participants, but when it is remembered' that only 
44.8% of the science teacherS have participated in NSF programs, it appears 
that NSF attenders are also more frequent attenders of other programs. 

Participation in NSF sponsored teacher education progr^ims has had an i^ luence 
in Indiana, on the iinplementation of new science curriculum materials at the high 
school level but apparently not at th^ elementary and junior high level. This 
conclusion, hcwever, should be viewed witii baution since tJie participation of a'^ 
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single olenentary and junior high faculty noiiber could have influenced iiii^lc-^ 
mentation by an entire school— especially since NSF sponsored inplojiioptation , 
activities for these prbgrcims norc, of ten tended to bo leadership training programs. 

Although the teachers' goals and purposes do not seem to have been afected by 
attending NSF teacher education programs, it should be rerraribered that the -non- 
participants tend to be young teachers who would have more likely rec3eiyed most 
of their methods course recently. TTiere is' a strontj possibility that many, if - 
not most, 6f their nisthods instructor's have themselves attended NSF programs. . 

Science teachers viho have attended NSF spcJnsored teacHers education programs 
tend to be more confident in using a v^lriety of instructional practices and , 
strategies. Of cour^ there remains a question as to whether this confidence 
results from the NSF experiences or the fact that they ^^re more experienced teachers 

Participants in NSF programs tend to be mor^ desirous of administrative, 
understanding of their programs than non partioi^ints^ Ihis condition" probably* can 
be attributeia to thei fact that the senior high teachers in this group are ntore 
frequently teaching new curricrulum matierials. . . - 

' The fact that teachers -whp^ave not attended NSf* sponsored teacher edfucation 
programs are mojre 'desirous of ^Jience Superivsor types in their /School district 
could probably be attributed to one of tvK> factors — either the, lack of confidence 
in usftig'a variety of insttruptional strategies or their lesser experience' as , 
teachers. * Perhaps both factors have an influence here. ' , i 

Finally the fact that science teachers who have' attended NSF sponsored 
programs have taken more science, mathematics and specific methods courses tl?^ 
their fellow teachers .mj.ght be attributed to their increased expi^rience and age, 
but it unlikely that this contrast in age could- accounts fpr^the tptal difference- 
in the number of courses taken. *^ - > ' (\ 



Suntiury 

Ihe data treated in this study includes only infonivition on scic^ice 
teachers actually employed in Indieina public schools during the spring of 1973, 
^ it does hot include former teachers v^ose NSF.axporiences have ^erved as part 
of their qualifications' for their present toiacher education poi^tions in collecjos 
cind i^iversities. Undboutedly, many of the younger science" teachers who had not, 
^as yet, had opportunities to atteri^ NSF sponsored programs received their .pre- 
science methods fron these instructors. When it was realized that this factor 
tends to reduce the difference between the two ^oupfi' of teachers contrasted 
by 'this study, there remains ''very little reason tovgjjjestion the impact NSF 
isponsored teacher education programs have on science education in Indiana schools 



